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(54) Threaded insert with knurl

(57) The present invention relates to fasteners and
in particular to fasteners, such as threaded inserts, ar-
ranged in use to be self-threaded into a parent material
of a workpiece. A threaded insert may fail due to a
number of mechanisms, including I) due to rotation
caused by the threaded insert being partially jacked out
and compressing the parent material if the material of
the parent material is weaker than the material of the
threaded insert thereby destroying the joint or ii) by ro-

tation where the thread formed by the threaded insert
as it is inserted in the parent material becomes stripped
and the threaded insert then continues to turn. A fasten-
er (2,3) is disclosed comprising a generally cylindrical
body (10,11) about which is formed a thread (16,17), the
fastener having a first end and a second end, in which
a first end of the fastener is provided with a knurled sur-
face (20,21). This has the advantage that an insert hav-
ing improved torque performance is provided.
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Description

[0001] The present invention relates to fasteners and
in particular to fasteners, such as threaded inserts, ar-
ranged in use to be self-threaded into a parent material
of a workpiece.
[0002] Threaded inserts are used to provide a strong
wear resistant thread in a weak material such as a ther-
moplastic.
[0003] It is known to provide inserts with an external
knurl form around a shank portion thereof. The knurl
form is used for installation of the fastener using heat,
ultrasonics or simple press fit.
[0004] Other fasteners have an external thread that
either cuts or thread forms into the weak material. Such
fasteners are known as 'self tapping' fasteners and it is
to such fasteners that the invention has particular appli-
cation.
[0005] In use, once a threaded insert has been in-
stalled in the parent material and a mating component
is placed in position, assembly of a threaded fastener,
such as a screw or bolt to the threaded insert may com-
mence. Once a clamp condition occurs between a joint
formed between the threaded insert and the mating
component, as the threaded fastener continues to rotate
friction develops along a contact surface between the
threaded insert and the threaded fastener. The friction
increases as the tensile load in the joint increases.
[0006] The threaded insert may fail due to a number
of mechanisms. If an air gap exists between the parent
material and the threaded insert, the threaded insert
may 'jack out'. The threaded fastener may break or the
thread formed in the threaded insert may be sheared.
Also, the threaded insert may fail due to rotation caused
by the threaded insert being partially jacked out and
compressing the parent material if the material of the
parent material is weaker than the material of the thread-
ed insert thereby destroying the joint. The threaded in-
sert may also fail by rotation where the thread formed
by the threaded insert as it is inserted in the parent ma-
terial becomes stripped and the threaded insert then
continues to turn. This means both that no clamp load
can then be created but also that it is very difficult to
remove the threaded fastener as the threaded insert
simply rotates with the parent material.
[0007] It is known to reduce this problem by the use
of threaded inserts having a headed portion to provide
a greater bearing surface to resist compression of the
parent material. While this may prevent partial jacking
out, known externally threaded inserts still fail due to ro-
tation, in particular if the bearing surfaces of the thread-
ed insert and the threaded fastener are smooth and near
frictionless.
[0008] Self tapping inserts have the advantage that
they are quick to install and provide high pull-out per-
formance as the external thread is almost at right angles
to the longitudinal axis of the insert (the angle being de-
termined by the helix angle). The low helix angle creates

a low resistance to stripping by rotation.
[0009] It is an advantage of the present invention that
an insert having improved torque performance is pro-
vided for.
[0010] According to a first aspect of the present inven-
tion a fastener is provided comprising a generally cylin-
drical body about which is formed a thread, the fastener
having a first end and a second end, in which a first end
of the fastener is provided with a knurled surface.
[0011] Preferably, the knurled surface is provided on
a radially outwardly extending flange formed at the first
end of the fastener.
[0012] Preferably, the knurled surface comprises a ra-
dial knurl or a parallel knurl.
[0013] Preferably, the knurled surface partially covers
the first end of the fastener.
[0014] Preferably, the knurled surface is formed in a
ring on the first end of the fastener.
[0015] Preferably, a leading edge of the external
thread is formed with a cutting edge.
[0016] Alternatively, the fastener is formed with a plu-
rality of longitudinal flutes equally spaced about a pe-
riphery of the generally cylindrical body. More prefera-
bly, a leading edge of each portion of the external thread
is formed with a cutting edge.
[0017] The invention will now be described, by way of
example only, with reference to the accompanying
drawings, in which:-

Figure 1 shows an end view of a first fastener in
accordance with the present invention;
Figure 2 shows a side view, partly in section, of the
fastener shown in Figure 1;
Figure 3 shows an end view of a second fastener in
accordance with the present invention;
Figure 4 shows a side view, partly in section, of the
fastener shown in Figure 3; and
Figure 5 shows a side view, partly in section, of ap-
paratus suitable for performing an application
torque test.

[0018] Referring first to Figures 1 and 2 a fastener 2
is shown. The fastener 2 comprises a generally cylindri-
cal body 10 formed with an internal thread 12. In the
embodiment illustrated in Figures 1 and 2, the fastener
2 comprises a radially outwardly extending flange 14 at
a first end. The fastener 2 may be formed from any suit-
able material, though may usefully be manufactured
from brass or steel. The internal thread 12 is adapted to
receive a corresponding thread of a threaded fastener
(not shown) in a conventional manner.
[0019] In use, the first end of the fastener 2 forms the
front bearing face of the fastener 2.
[0020] The body 10 of the fastener 2 is provided with
an external thread 16. In the illustrated embodiment, the
external thread 16 is formed with a set of three longitu-
dinal flutes 18 equally spaced about the periphery of the
body 10. Each of the flutes 18 is formed to have a depth
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substantially equal to the depth of the external thread
16. Advantageously, the leading edge (having regard to
the direction of rotation of the fastener 2 during insertion
into the parent material) of each portion of the external
thread 16 is formed with a cutting edge. The cutting edge
assists in cutting of a thread in the parent material in
which the fastener 2 is inserted.
[0021] The radially outwardly extending flange 14 is
provided with a knurled surface 20. In the illustrated em-
bodiment, the knurled surface takes the form of a ring
or annulus located centrally on the upper surface of the
radially outwardly extending flange 14. By way of exam-
ple, the knurled surface 20 may be a radial knurl (illus-
trated) or a parallel knurl. The knurled surface 20 need
not cover completely the upper surface of the radially
outwardly extending flange 14 to provide improved per-
formance.
[0022] By using either a radial knurl or a parallel knurl
formed into a ring on the top surface of the fastener 2
that can either completely or partially cover the front
bearing face of the fastener 2 improved performance is
achieved. As the clamping force increases, the knurl
embeds itself into the parent material, thereby resisting
the attempt of the fastener 2 to rotate.
[0023] An alternative embodiment of a fastener 3 in
accordance with the present invention is shown in Fig-
ures 3 and 4.
[0024] The fastener 3 comprises a generally cylindri-
cal body 11 formed with an internal thread 13 adapted
to receive a corresponding thread of a threaded fastener
(not shown) in a conventional manner.
[0025] The body 11 of the fastener 3 is provided with
an external thread 17. In the illustrated embodiment, the
external thread 17 is formed with a set of three longitu-
dinal flutes 19 equally spaced about the periphery of the
body 11. Each of the flutes 19 is formed to have a depth
substantially equal to the depth of the external thread
17. Advantageously, the leading edge (having regard to
the direction of rotation of the fastener 3 during insertion
into the parent material) of each portion of the external
thread 17 is formed with a cutting edge. The cutting edge
assists in cutting of a thread in the parent material in
which the fastener 3 is inserted.
[0026] In the illustrated embodiment, the knurled sur-
face takes the form of a ring or annulus located centrally
on the upper surface of the radially outwardly extending
flange 14. By way of example, the knurled surface 20
may be a radial knurl (illustrated) or a parallel knurl. The
knurled surface 20 need not cover completely the upper
surface of the radially outwardly extending flange 14 to
provide improved performance.
[0027] The fastener 3 is not provided with a radially
outwardly flange and a knurled surface 21 is instead
formed on an end face of the body 11 of the fastener 3.
[0028] By using either a radial knurl or a parallel knurl
formed into a ring on the top surface of the fastener 2,3
that can either completely or partially cover the front
bearing face of the fastener 2,3 improved performance

is achieved. As the clamping force increases, the knurl
embeds itself into the parent material, thereby resisting
the attempt of the fastener 2,3 to rotate.
[0029] Fasteners of the kind illustrated in Figures 1
and 2 and as illustrated in Figures 3 and 4 were subject-
ed to a number of torque tests. Fasteners of the kind
illustrated but without the knurled surface 20 were also
subjected to the same torque tests. One such test was
an application torque test (Figure 5). In this test a fas-
tener 2 is located in a parent material 30. A mating com-
ponent 32 such as a plate is placed adjacent the parent
material 30. A threaded fastener 34, such as a screw
bolt, is then inserted through an opening in the mating
component 32 and into the fastener 2. In Figure 3 a
washer 36 has been placed between a headed portion
38 of the threaded fastener 34 and the mating compo-
nent 32. The threaded fastener 34 is then tightened as
indicated by the headed arrows to clamp the mating
component 32 to the parent material 30.
[0030] The threaded fastener 34 is further tightened
in increments until a desired loading is achieved or fail-
ure occurs. The illustrated fasteners were found to with-
stand a much greater application of torque than those
without the knurled surface 20.

Claims

1. A fastener (2,3) comprising a generally cylindrical
body (10,11) about which is formed a thread
(16,17), the fastener (2,3) having at first end and a
second end, characterised in that a first end of the
fastener (2,3) is provided with a knurled surface
(20,21).

2. A fastener according to claim 1, characterised in
that the knurled surface (20,21) is provided on a
radially outwardly extending flange (14) formed at
the first end of the fastener (2,3).

3. A fastener according to claim 1 or claim 2, charac-
terised in that the knurled surface (20,21) compris-
es a radial knurl or a parallel knurl.

4. A fastener according to any previous claim, char-
acterised in that the knurled surface (20,21) par-
tially covers the first end of the fastener (2,3).

5. A fastener according to any previous claim, char-
acterised in that the knurled surface (20,21) is
formed in a ring on the first end of the fastener (2,3).

6. A fastener according to any previous claim, char-
acterised in that a leading edge of the external
thread (16,17) is formed with a cutting edge.

7. A fastener according to any claims 1 to 5 charac-
terised in that the fastener (2,3) is formed with a
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plurality of longitudinal flutes (18,19) equally
spaced about a periphery of the generally cylindri-
cal body (10,11).

8. A fastener accordingly to claim 7 characterised in
that a leading edge of each portion of the external
thread (16,17) is formed with a cutting edge.
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